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(54) EXHAUST GAS PURIFICATION DEVICE FOR INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent SOx poisoning effectively by 
constituting an SOx capturing material of a constituent of one kind of 
material selected from the platinum group for oxidizing S02 in exhaust 
gas to S03 and an SOx capturing constituent of one kind of material 
selected from titanium, zirconium, iron, nickel, silver, zinc and tin. 
SOLUTION: Combustion exhaust gas is guided to an exhaust system, 
and the exhaust system is provided with an SOx capturing material 17 
and a lean NOx catalyst is installed in a downstream thereof. The SOx 
capturing material 1 7 contains a constituent for oxidizing S02 in the 
exhaust gas to SO. and a constituent for capturing SOx. The constituent 
for oxidizing S02 is constituted of one kind selected from the platinum 
group (noble metal) of platinum, rhodium, palladium and the like and the 
constituent for capturing SOx is constituted of one kind selected from 
titanium, zirconium, iron, nickel, silver, zinc and tin. By such a 
constitution, SOx poisoning can be effectively prevented so that 
purification of the exhaust gas can be effected well. 
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[0 0 3 7] *^eqcO$ f,i;ifib,CO^m(iWtENO x«tS 
t -r S t iHl^tc S O X Sr#®i-2) r Sri|# 
[0 0 3 8] ^bf-. *^?q{c*5(t2)a7E#H^co#;t^ 

[0 0 3 9] ±|ErtJ^aia(73^i^*#*m(±s -plJxtfS^ 

cT^5i4«M»**j«i-r s ^^ffif- 
[0 0 4 0] (®e{k#ffl^) 

[0 0 4 1] r;}xejil7C^J»)^^3D(4S^;</^i5ftcOSO xM 

(0 0 4 2] *^e^(C*3«t^, SOxifi?M»4#-?L«M 

»i»f8Vtt:&JR^^k!^»C«. T)\'^-r (AI2O3) , 

= T (T i O2 ) , iy/Vzizz-T (Z r O2 ) ^(^^MSf 

[0 0 4 3] 2|s:^?^{C*3tt?). SOxMtiWSU^y— V 

yNn;<;A?g:btSr*&«)i: ^\^iy hiK. tS^^. JS^^. I& 
[0 0 4 4] 

i^&ummm\^mm^tii>%,<ox'^£<. ^(omm^mfh 



[0 0 4 5] CS^;<f HI 1 l,t:$:mm<Dm^^ 

^5^. @f*JS^1?>-9— (*fc{4A/F^r>'-t^-) 1 
9, #:</;^gSg&|C^t4^tLfc:SOxMffiWl 7, y-V 
NOxfi*«f 1 8^^»-r^)SN«^S.I/$iJifil^--;/ h (E 
CU) 2 5^*»?3«fig^nSo 

[00 4 6] Et±ro«N^Jt<kS«f4v eXT(Di. 0 \z.m^ 
-r^o ^^v?>'-^©KA^5l«3^Ti? y— ^— llc:j;i5 

So ^i^f4i^i|Sf^5'>'i5' 1 3>4^f5^f4^V7°l 2^SE^b 
Ttt*&$*t^, J^TT-n— fe:xi^— «-^^(^f^b,co■fe^■^^- 
— ft#»4ECU (Engine Control Unit) 2 5'^A;/3Stt 
S„ ECU---A;'3^n-5-fei/-¥— ft-^-i: bXtt, 'e«l;t« 
T i> 7 S:^?Rf-fe- 8 , 

^'•y— 9 , y •yi^-fe>'-9-— 2 6, *?a-fe 
— 2 8, 2 g^dSfcff ?3tb5„ 

[0 0 4 7] Rcu xi-i^m<D\^mmm<Dm^'^mRxj^ 
V -'-^No x.mmo:'^m^%fmvxmm^mit^^^ 

^ >^i^:^i' ■$'~5(DmMmm^^umi.xm-^M(D 
mnmmt:m^m^m^i-^o v'y vy-jc^A^Hfe 

5o #«i^l-(45fe-f SOx}itS«-l 7;a519;ttttt^<75^ 
jjfElcy— VNOxfi*JKl 8^S^»tTfcS„ SOxMffi*t 
y ->-N O x fi±i«cr){4:«M#(4. S O x y - 

>'NOxgiMcoJi?5tt{ftiJlCiae^nTV^tb(4i< . •^rttt'. 

i^:^ii:T^ y-:xNOxttj«SrfST{-«<iB«*Spjtg-f 

T(-H< iae;ei5oj|gx-fc5o soxjttsM. y- 
^'N o X M^ffi^ wJli? "TrlD— cO'J^— v'^^F'gf-UXfe, 
m V? :^ii:T* fc (4fSTJc *5 < gag t ^tB-e fo 5 o 

[0 0 4 8] #::^/;=^(4SOxMt£W-CSOx^|^*^il, 

HC. COSr^^tb. *fc. y->'^^-:^®te^ (K^b 
#ffl«lS^;V;^Sr^fig;-r5) fcttNO xJiiEtgfc: i ►) no 

CurofiJ^tcj;i9. y — ^-H^^fctiy — :/NO 

:K.mm(ot^o^mtmti%:^mnm\^x. No^mtm 
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-2>o ^hK. ft-^S.O^-^mc*-c5< EC 

i>'v^v[H]g^^±#$-y:5r t-c5t^-e#5o sox 
JtteWoM^fi S O X «t£**a^-fe >-t^- 2 0 J; «? ^ 
::^:J'^tuSo ^f>tc. SOxMffl*fWf?:§feSf^^t>NO 
x}^^t;t6*s+^>fciHi«Ui'iv^*&tcti, y->'NOx<tt 

^#M-r^w t-efTpo y-vNOxfebj^(D#iaji3i:/ 
5^>lHltem^±#^-*'5r i:-cafiKT-#5„ y— VNO 

x<teiK(7)?aA(4y — vNOx<!4j«ms-fev-»>— 2 i ic± 9 
10 04 91 [soxMiSW *^P>^<^:*^?£t-i-5so 

[0 0 5 0] «SOxJiffi*i-^l» SOxi*{E«-T- 1 
[00 5 1 ] ^Uk LT-fe>'l'$5:4 O 0cell/in2 (0=i — 

=T :/jumm^^m: b> e o o "Ct? 1 f^rajgfe 

mi^tzo rw^f^tci i3^^-:*A©^»ft^ffii Lfefc 

^x:/yu^?g^-^gL, 6 o o°cT- 1 mr^m 

^bfco r©»f^fcJ;t)yN-;«,A(0^»tt^Wl Lfcfc 

•? snm^i 5 g{c;<BS-r-5a^fii^bfco m^^x ^tl 

4 5 otT-l^P^j^^bfe. t)^^-;* AO 

^^•ft^Sil Lfofci? P t^^2. 7 g tC^=B^-f--5»S: 

(JilLyho iJJl±{Cj; 9 P t. Sn. Ti, Zr^Sl^L 
fc>'^=:*A4ftSOxi*te#T- 1. 2.7Pt-15S 
n-19Ti-36Zr 5r#fco ^ ^ T% TC^IB-f-Bfr 
<?5miSfi^^=;«7AmJ#tt^«5i L^fcfJfcffii^Lfc^* 
i&JS^^>oM» (g) T?fo5o ^ISKSfffiaJtKSff^^ 

lELfCo SXT. SOxMffitti: y-V-NOx^lKOiia^ 

[00 5 21 «SOx«ffl*tfi»J2» SOx«ffi**T-2 

[0 0 5 31 •fe>'U^4 O Ocell/in2 «)=i— 7^^1117^ 



^4 5 Ot:T? l^raj^^UfCo W±{CJ;iJPt, Zr. 
T i ^fij^Lfc^N=:i57A4^SOx«ffi*tT- 2. 2.7 
Ft -82Zr-35Ti 

[0 0 5 41 «SOx*itett|i3j3» SOxMt£*fT- 3 
[0 0 5 5] 0 Ocell/in2 £0 =1 — m 7 -f 

^Sr-^^L, $£j@l^6 0 0*C-ei^rajSE^L-fc. iggV^T 

ii^A^?^C>?li-a-^?K^-aaL. ^j!S^4 5 O'C-Cl 
j^^SLfco D P t , Rh. Zr, T i U 

fe/N^;«7AH^SOxMie*tT-3, (0.2 3Rh. 2. 
7Pt)-82Zr-35Ti Sr»fc„ r^n-C, ISMX 

[0 0 5 6] «SOxMtS**«^j4)> SOxMtSMT- 2 

i:lRl«l«>:;&j5feSrfflv\ ffiKi^/w='=>'W*§^SK>#fc>'9 tc>^ 

a. 2.7Pt - 3 0 S n- 3 5 T i . S.t/T-4 b. 
2.7Pt-106Sn-35Ti ^#;fco 
[0 0 5 7] «S O x*i8i*t^aj 5 » S O xm^UT - 2 

m^mm^m^^^^ ticxK) ^ soxj*te**T-5. 

2.7Pt-50Fe- 35Ti ^#fc:„ 
[0 0 5 8] «SOxMtE*t^J6» SOxMffi**T-6 

a , 6 b ?ri^TC);^^T-#fc„ 

[0 0 5 9] -feyu^4 0 Ocell/inZ <;D3— ^^-oi^^ 

m.i^L.tLo m^''x:zivizi:!'=^hoi^T'^i>&^mmm 

JSSr-^SU, l£<S«4 5 0'Ct?l^rai^^Lfc. jJAitC 
J;»?Pt, Sn, Zr. T i ^S}$L7t^-^-;<7A4^SO 
xMfe*tT-6a, 2.7Pt-30Sn- 82Zr 
-3 5T i , SO^T-e b, 2.7Pt-30Sn-3 
6 Z r - 3 5 TiSr#fc„ 

[0 0 6 01 «SOxJite«^j7» SOx«ffi«-T-7 
[006 1 1 ■fe/'W^4 0 Ocell/in2 ©n— ^^31^^ 

o oiCT'i^PBi^figLfce ^v^rrtuid^^'^Ty/p^ 

i^Sr-^SL. $£j^m6 O OtT'l ^Fsm^L/ci, ^VnT 

^4 5 O'CTl^raj^^byt. J^itcj;!? P t. Ti. 
Z r SrSJ$Ufc^-^=*A*^SOx|*te«-T- 7, 2.7 
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Pt -19Ti-36Zr *#fco 
[0 0 6 2] ((SOxMtSWyS)) SOxJtffi«-T-7 

2.7Pt-30Sn-50Zr. RXJ^T -8b, 2.7 
Pt-106Sn-50Zr Sr#/Co 
10 0 6 3] ((SOxMt£**«^J9» SOx«tE*jT-9 

[0 0 6 4] ±/l^^4 0 Ocell/in2 (O^—'r^^V^ 

^-e^^s^^^s^-aab. ^^^4 5 ox:T*i^p«m^ 

Lifco l^itcj: t) P t , T i ^feJ#uyh^N-:^ixjRsO 

xMffiWT - 9, 2.7Pt-35Ti 
[0 0 6 5] «SOxMi£«-^y 1 0» SOxMiE^'T- 

@gi:;?y^rl-yw^^gS^ffiv^T. s O xMSE^tT- l 0 , 

2.7Pt-82Zr ^^fd, 

{{so^mm^m \ i» soxMtsWT- 9 ^ikiiiict):^ 

V^T. so xJtteWT- 1 1 . 2.7Pt-96Ag^ 

[0 0 6 6 ] «SOxMie«-^'Jl 2» SOxMtettT- 

m^^mm^m\^^x. soxjits^T-i 2, 2.7? 

t - 5 8 Z n ^#/Co 

[0067] ((SOx iftiS^H-^^y 1 3 » S O X ffitE^t T - 

^^^lftSrfflV>T. SOxMffiWT-13, 2.7Pt 
~ 5 0 F e Srtf/Co 
[0 0 6 8] iSO^m^^mi A)) SOxJStS^tT- 

Xy^yV^^filSrfflV^T. SOxMffi*tT-14, 2. 7 P 

t - 1 O 6 S n ^#fc:o 

[0 0 6 9] iSOy^mW^mi 5» SOxMt£«-T- 

m=^iy^yi-mm%:m\^^x^ soxm^ur-i 2. 

7 P t - 5 2 N i ^#/:io 

[0 0 7 0] [y-^NOxft4^«] ;*:5^eqtD;^fetcJ:^ 

[0 0 7 1 ] Tji-^-rm^t^—^^f h^mmmmi^x 

0 0cell/in2 (o=i-''r ^ hM>^^— :^ ^Sr^W b 

ci-LTI^^Ufc^. ^j®. JggV^T4 5 O^T-^E^U 
fco wCO^f^?:^Sb>'^^;«7i^(^^»tt^ai Lfcy^y 

1 5 0 gCDr/w^-:^Sr=i— 7=-><>-^Ufc„ ^T^'i^^-^-^i 

o*CT-ii$pfl^figbfco mr^^xmrn^hv ^M.mmt^ 



gb. mm\^^m. mi^i^rco ^^{cv^^n ^>?T>^>- 
^mb4 5 0'C-Cl^P^:ai^Lfco i^±(cj: i9T/v^-:f- 
(Al 203)tCCe, Mg, Na, Ti, Rh, P t §rfi 
}^Lfc^^^;^A:t^y — ^-NOx^^, 2Mg-(0. 2R 
h, 2. 7 P t)-(l 8Na, 4T i , 2Mg) -27C 
e/A 1 gOgSr^fco 

[0 0 7 2] [SOx MtSW(7)14tgfPffi] KXT. 

(D:^mcx^ SOx fflffiW<7)ttt^Wffi^m*^i-o 

[0 0 7 3] SOxJite^H-COllite^^dT- 1 ;0^^T- 1 5 
^/V;^;;^tC:j6tt^SOxP^ItX't4tg. jt5j:t/y :y^#N;^;?^ 

SrM^ b/c3S7c#HM^T'/u:j^;=^tc*5tt^ s o xi&ttStt 
[0 0 74] mmm 1 » ^{b^H»-=ev^>rW':^/><.(7)*l^ 

fi, SO2 : 2 0 Oppm , NO : 6 0 Oppm , C3H6 : 
5 0 Oppm , CO : 0. 1 %, COg : 1 0 %, : 
5%, HgOrlO^o, N2 : ^giS. S V 3 0 k Lfdo 
jl7t;#H^^7^/W::^>^<Dte^fi^ SOgiOppm, N 
0:6 0 0 ppm, C gHg : 6 0 0 ppm, CO: 1 %, 
Hg : 0. 3%, CO2 : 1 2%, O2 : 0%, H2O : 
10%, N2 : SV3 0k<tL/cio S O x 

oxffltewt-^tau. soxMtswm«c-efoso2 MS 

Sy^:0-?3«te^tLfc:SOx»^*&^fCo soy^Mcm^m 

3M7c#HM^7^/u:^;=^Sr4 o ot:-ei o^m. so 
xMtewt-JfEiib. soxMfie«-^«K-e<7)so2 ssffl'j 

^;6^^ir5[ai^nfcSOx»^*i!8^f:io S'J:^?^ S O X PJJ 
list. J$cffl§rmiHl^»9 5gUTtTV\ P^iRS. ifem»;65^:^ 

vtzLt^^xmrni^tLo ^®^^<?>soxMffi*t{c 
[0 0 7 5] mmm 2 » mit^m^^^y'^i-:^^ (omm 

^3 0 0T:t*i o^m. my€Wm'^^y'/i^:^^(omm^ 

3 0 o^cT'i o^mt \^ti&sm^^xm.mmi tmc:^ 

[0 0 7 6] mmf^^) nmf^M^m nsxu^m 2 

[0 0 7 7] SOx mumt.nmm 1 xm± 7 2 %. k 
mm 2 xm± 8 1 %T-fc «9 . b^ci s o X m^U(o± 

SO2 as bras 2 Oppm )^T) fcit-<X/i^7i59ii5 
SS-cWfflbfco :L(ofc}^^ ||^^^{4:-ef^^ soxK 

b^cjiieWT^fi. ®lRsox<^#v^4><^^i. jfemsox 
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[0 0 7 8] 4fc. T-1, T-7-Cf^. S^NpJCHa 



KS^(c#ti^/^fit(7)sOxMtE*t/i-?3(7)H2S SSctbfi 
q^i^T'lppra mS^fdfi^rtLJI^TT-fcofCo 
[0 0 7 9] W_bCQ± ptc, *^@^JC#tU;^cSOxMi£ 

o X ?^>fh:tg ^ #-^J$o s o X }tffi*j3is|.-efe So 

[0 0 8 0] 
[^1] 



[0 0 8 1 ] 



S 0 xMStt 


®iB?S 0 X 
Craffo 1 ) 


(%) 


SfffiS Ox 
Cm»ol ) 


58® S5> 

(mmo 1 } 


(%) 


T ~ 1 


0.35 


7 2 


0 . 0 7 


0.11 


2 6 


T - 2 


0. 2 3 


4 7 


0. 0 6 


0. 0 9 


2 7 


T - 3 


0. 1 3 


2 7 


0. 0 4 


0.11 


2 3 


T - 4 b 


o- a 8 


3 6 


0,11 


0- 0 7 


1 3 


T - 5 


0. 0 3 


6 


0.01 


0.02 


1 9 


T - 8 b 


O, 2 1 


4 2 


0. 0 8 


0. 0 7 


1 1 


T - 9 


0.2 1 


4 4 


0 . 0 5 


0. 0 3 


2 3 


T ~ 1 0 


O- 2 1 


4 1 


0.02 


0. 0 6 


2 1 


T - 1 1 


0.02 


3 


0.00 


0.01 


0 


T - 1 2 


0, 0 3 


6 


0.00 


0.01 


0 


T - 1 3 


0. 0 4 


7 


0.01 


0.0 1 


8 


T " 1 4 


0.02 


4 


0. 0 3 


0. 0 2 


7 


T - 1 5 


0.01 


3 


0.01 


0. 0 6 


0 



im2] 



8 0 xMIStt 


19JK8 0 X 
(fflmol ) 


(%) 


JJCffiSOx 
(ounol ) 


»SS5^ 
(mmol ) 


(%) 


T-1 


0. 2 0 


8 1 


O- 0 7 


0. 1 6 


2 8 


T - 2 


0. 1 3 


5 3 


0. 0 4 


0. 1 4 


2 3 


T - 4 a 


0.12 


4 7 


0. 0 5 


0. 0 8 


2 2 


T - 6 a 


0. 1 3 


5 3 


0.0 5 


0, 1 6 


2 4 


T - 6 b 


0.12 


4 B 


0. 0 5 


0. 1 4 


2 1 


T - 7 


0. 1 9 


7 6 


0. 0 5 


0. 1 6 


2 3 


T - 8 a 


0. 0 a 


3 3 


0.02 


0. 0 4 


1 7 



[0 0 8 2] [SOxJiJ5W^WF^^^F^-?:WTE^WT 

[0 0 8 31 «i*St*fe» ±IH;^j*-e#fc s o X «te*t 
& y - V N O X ffl V ^fcS^>!f ;^ i^^k^aottti 

[0 0 8 4] m^&i. 8 L coy — vx^— :xtt^y!f y y 

4^ (4 0 0cell/in2 ) S O x MtE^tSr® # , 
g5(^*T{-^ffi 1 . 7 L <Oy^~:^M.^ (4 0 0 cell/in 
2) y— VNOx^^SrSl'^fc. SOx*iti*t&U5y — 
:^NO x^^{4i^«. 7 O 0lCT-5^PBl^{t#ffl^T"S?i*a 
SU^«<b$-tirfc, ±-ie<D»*, HJI (S) 5^Sr4 0 0 



4 OkID/hCOSj^T•*^T$■*fc„ CrorB^^J^JtJAA/F 
m 5 5S>SICA/'F= 1 3 (S^:^xtii||7c#H 

^) TO. 2 m><7>v -y^m&^nT^x^'j—^uoy^mm 

coNOxitffite$-[p)«^-l3:fco *tf^. iti[i«^:^;^a>j 

^mm.^m\<^^^ h4>*fT-s^j!f;^«f«NOxSSSr 
[00 8 5] (Lmm^i 1 » s o x«te*rt^T - 1 y 
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[0 0 8 6] 4 Okm/hT*(7)^tT^'. SO xt^^UA^ 

tcA/F = i4.5 (Dv ^y^^mx*i oi^m^>i^:^m 

NOxii^'fb^g o%;65#^,tt, 1 0 0 h^-efir<^ffiS: 
[0 0 8 7] mmm2)) y 
[0 0 8 8] u.^mi tmm(omm^n-Dfct:i^m^ 

M^t-NO xi^fb^g 0%;6q#ibtv. 10 0h4T*C(O 

[0 0 8 9] «^^^J3» SOxMiEWt-T- 7Sr. y 
— ^-NOxM^StClN- 1 ^SfflL/^Co 
[0 O 9 0] ^®^^!)1 i:l^«(7)ate^?To;rcj55^ SOx 

m&U(DW±\cmfc^x\^. *firi oh#jcA/F= 1 
4. 5 (7)y :y^)ycffiT*i 0 ^m^>'^:^^^^i^^^±^;^ 

•tirSOxMlSWAD Pg^:^>^^SS^*>3 6 O OX:i: L/Co 

9 0%:65»t>tL. 1 0 0 h*-ercDffiSr(a{S*6}tUfCo 
[0 0 9 1 ] «^®^0-!l4» S0x?Ste*ffc:T- 1 Sr. y 

-VNOxfti^iCN- 1 ^SfflUfCo 
[0 0 9 2] ni^m 3 ^: l^^^(0;^j*-cate§:tTo t ^ 

-5. 3lteM*&l^NOxi^>fb^9 0%;&^#?pttyc:;05^ 10 

0 h^{c8 0%{c^T*^g:Tb/Co :iCDm^.X\ A/F- 



#^-fry-:xNOx8*J«A9 P«^:^>^faSS:*^5 7 Ot: 

i: Lfco ^(?5^:i:N o X ^^k^ 9 0 %<Dmm7i}^mm l 

[0 0 9 3] m^mi)) soxMffi**^iS:tt-ry-:/ 
NOxfi4^N-l^D;^^S^^T{cav^fco 1 ir Ir1» 

(ommt s o x«ism^fc^^^(Ds^^f^srffofco 

SfelliSBttcfiNOxJt^b^g 0%;^5#bttfc;d^2 Oh 
ma^6 0%{c4T*i&TLfCo 
[0 0 9 4] 

y->-NOx^lK?r^tt^r irtcj; t). y->'NOxM 
M^^SOxS^SSrESjh Loo. y — >'#:;?f;?^4'<^ 
NO x ^^^J}^ff3\cmtX^ 

[li]®co^*/<^i^5^] 

[m 1 ] :^mm(Dixm^^j:mmmm^^'t:^mM<D^& 

1 2--:^3fsf7Kv:7^. xz-mm^^y^. 17 

•-SOxMiS^^t. 1 8---y — VNOx^iK, 19---^^ 
ir>'i^— . 2 0--SOxMtS«'t^>Sir>'i^— . 2l-'y 
— >'NOx^54jKm*-fe>^i^— . 2 5-ECU. 2 6--y 
>>'^ir>^i^— . 2 8- •7Kt^-y->'i^— > 2 9"->:^^>'>>:ft 
ir^^if— , 9 9 •••^>'v?>'o 



[mi] 
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(51) Int. CI. 6 

B 0 1 J 23/50 
23/58 
23/60 
23/62 
23/89 

F 0 1 N 3/08 



3/10 
3/20 
3/24 



3/28 



3 0 1 



F I 

B O 1 J 23/60 
23/62 
23/89 

F 0 1 N 3/08 



3/10 
3/20 
3/24 

3/28 

B O 1 D 53/36 



A 
A 
A 
A 
B 
G 
A 
H 
R 
E 

3 0 1 C 
3 O 1 P 
D 

1 0 2 B 



(72)^P^# ±^ 

^mm 0 ^mi^^f)^m-hT g i # i w 
(72)^p^# /hjii mm 

35i5feiR0 5im^^;J>-BT-t;Tg l#l-^ 

^#i± 0 ^mmji 0 inm^mi^ 

m^]^ 0 iLmi^^:^^^-tT g 1 # 1 m 



(72) mm^ mm 

mmm 0 5i:m^^36-wT-fcT e 1 s 1 

0 5:£mic^;^»-WT-t:T e 1 # 1 tJfe 
^^l± 0 55:Mf^^ 0 ^iiWSSB^f 

(72)^eg# :lbJ[S ^- 

(72) ^5^* SfcjtS 
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